Ninety six day -old broiler chicks were used in a 4 -week feeding trial to determine the protein quality of processed melon seed as a component of broiler chick diet. The protein quality was assessed using blood associated parameters including Haemoglobin indices and selected serum enzymes. The processed melon seed meals were Raw Melon Seed Meal (RMM), Fermented Melon Seed Meal (FMM) and Fermented Cooked Melon Seed Meal (FCMM). The three test ingredients (RMM, FMM and FCMM) were included as the sole source of protein in a basal broiler chick starter diet. The soybean seed meal (SBM) based commercial broiler chick starter diet served as the control. Blood associated parameters like Haemoglobin (Hb), PCV, RBC, WBC, Total Protein, Creatinine, Uric acid, GPT, GOT and ALP were used to assess the protein quality of the diets fed. There were four (4) experimental groups, each made up of eight birds in three replicates, allocated to the experimental diets (SBM (Control), RMM, FMM and FCMM) respectively. Of all the groups of broiler chicks, those placed on the FCMM diet gave blood associated parameters that were similar in value to those of the broiler chicks placed on the control (SBM) diet; while values obtained for broiler chicks placed on the other diets RMM and FMM were quite low. The results indicated that the processing of melon seeds by cooking and fermentation made the protein in melon seed more available to the broiler chicks, and also removed some or all of the antinutritional factors in raw melon seed. It is therefore concluded that the simultaneous processing of melon seed using cooking and fermentation techniques before its inclusion in broiler chick starter diets, enhances the protein quality and status of melon seed as a component of broiler starter diet.
INTRODUCTION
The major hindrance to commercial poultry production in Nigeria is the unavailability and high cost of feed which arises from the competition between man and animals for the available grains.
Feed elements especially proteins constitute a high component in poultry production cost, as much as 75% for broilers and 65% for layers 1 . Legumes are very important sources of protein and lipid in animal nutrition though their use is limited by the presence of antinutritional factors. 2 Soybean has been used as a sole supplementary protein source in poultry feed for a long time. Of recent, however, soybean is being implicated in diet as a possible inducer of goiter in infants 3 , attributable to the presence of compounds that inhibit thyroid peroxidase (ITPO) catalysed reactions essential to thyroid hermone synthesis. 3 In view of the competition between man and animals for the available conventional legumes like soybean and groundnut, efforts are being channeled towards the use of nonconventional feed stuff especially, legumes, available locally for livestock feed. It is expected that these alternatives should have comparative nutritive values to the conventional ones, be easy to cultivate, as well as, be cheap. 4 Melon (Citrullus vulgaris), is a proteinoil -rich seed. It is a cheap and readily available legume which may reduce feed cost and make poultry production more profitable. 4 Melon seeds are produced mostly in Southern Nigeria where poultry production is mostly concentrated. 5 Unextracted 'full fat' melon seeds are rich sources of energy, (oil content of 51 to 55%) and crude protein (32.5 to 38.7%) 6 . These give melon seeds the potential of supplying both energy and protein in poultry diets, and may reduce feed cost. When melon is used as the main source of protein in a balanced ration, it is readily digestible, and its biological value and efficiency of its utilization were observed to be inferior only to those of animal protein, although melon seed is low in lysine an essential amino acid 6 . Melon seeds have been reported to be as good as soybean in all the essential amino acids except lysine 7 . Broiler chicks fed raw melon seeds have been reported to show feed refusal within 24 hours, severe weight loss after five days and mortality by the seventh day, an indication of the presence of antinutrients, while toasting of the melon seed gave normal growth and no mortality. 8 Broiler birds fed on raw melon seeds have also been reported to have lower feed intake and body weight gain when compared to those fed on toasted melon seed meal, though toasting seems to have no noticeable effect on the nutrient availability and digestibility of the birds. 9 Antinutrients present in melon seeds are trypsin and chymotrypsin inhibitors which can be removed by heat treatments. 10 Processing techniques like toasting, autoclaving, pelleting, solvent extraction, defatting, cooking and fermentation are effective ways of achieving desirable changes, removal of undesirable components and effective utilization of the full potential of legumes as feed stuff.
The present study therefore investigates some selected associated blood parameters of broiler chicks fed on raw and processed (defatted, fermented and cooked) melon seed based diets.
MATERIALS AND METHODS
Day old broilers (96) weighing an average of 35.05±2.15g each were purchased at a poultry farm, Evergreen farms, located at Gaa -Imam, Ilorin, Nigeria.
The melon seeds used were purchased at the local market in Idi -Ape in Ilorin, Nigeria. The other feed ingredients, -maize, maizebran, premix etc. were purchased from D.J. Ventures, Nigeria Ltd. Asa Dam Road, Ilorin.
Processing of the Melon Seeds
Defatting: The dry melon seeds were winnowed using trays, handpicked to remove grits and dirts, after which they were milled using the common engine grinder. The milled powder was kneaded with water for thirty minutes until oil from the melon seeds started to flow. Since this method is not sufficient to remove a considerable amount of the oil, the kneaded melon dough was then put in a jute bag and the oil extracted under pressure by placing heavy stones on it for twelve (12) hours.
Fermentation
The defatted melon cake was put in a jute bag, which was further wrapped in black polythene bags and kept in a plastic drum with a good cover to provide warmth for seven days. Fermentation was established by an increase in acidity. 11
Cooking and Fermentation
After defatting, the melon cake was cooked in boiling water for 30 minutes before subjection to fermentation as described above.
Drying
The melon cakes were oven -dried at 60 0 C and then milled prior to their inclusion as components of the various diets.
Birds and Their Management
The metabolic cage used was washed and thoroughly disinfected with morigard disinfectant two weeks before the arrival of the chicks. The surrounding environment and all equipment used were thoroughly cleaned and disinfected. The cage was electrically heated for twenty four (24) hours before the arrival of the birds. The day-old broiler chicks were acclimatized for 5 days, and were randomly allocated to four (4) experimental starter diets after weighing. Each diet was replicated three times with eight (8) birds in each treatment. The control diet was the commercial soybean meal based diet.
Proximate and percentage compositions of the melon seed meals and the experimental diets are shown in Tables 1, 2 and 3 respectively.
Feed and tap water were administered ad libitum, and the birds were vaccinated against Coccidiosis, Gumboro and New Castle diseases at one, two and three weeks respectively. The growth parameters are as given in a previous study. 12
Haematological Analysis
At the end of 28 days (4 weeks), blood was sampled from three birds per treatment by sacrificing the birds. Samples for haematological analysis were collected after severing the jugular of the birds, in EDTA treated sample bottles to prevent coagulation; while those for serum analysis were collected without the 
Statistical Analysis
All data were subjected to analysis of variance (ANOVA) 18 and the significant difference between the treatment and the control were determined using the Duncan's Multiple Range Test. 19 
RESULTS AND DISCUSSION
Haematological parameters are used in the assessment of proteins quality and utilization. Alterations in the qualitative and quantitative composition as well as the biochemistry of the blood cells, are warning signals on, and is indicative of an impaired function. 20 Table 4 shows the haematological profile of broiler birds fed on the various experimental diets. Haemoglobin status was observed to be 35.67±0.94, 27.33±1.89, 31.00±3.55 and 33.33±0.94 for broiler birds fed on the control (SBM) diet, RMM, FMM and FCMM diets respectively. When compared to the control, the Hb values obtained for the experimental diets were significantly low. The same trend was observed for PCV, RBC and WBC status, with birds fed on the control diet having significantly higher values than those fed on the experimental diets. However, broiler birds fed on the fermented cooked melon meal diet had values that are relatively similar to those of the broilers fed on the control diet.
The generally low Hb, PCV and RBC value of broiler birds fed on the RMM and FMM diets might be indicative of the presence of antinutritional factors in the diets. 21 The effect of the processing techniques of cooking and fermentation on antinutritional factors is reflected on the values of the blood parameters of broilers fed on the FCMM based diet, as they were relatively the same as that of broilers fed on the control (SBM) diet, and both of them (the control and the FCMM) were significantly different from those of birds fed on RMM and FMM diets. A similar trend has been reported for rats and rabbits fed on some raw and/or processed tropical legumes 21 , pueraria seeds 22 and thevetica cake 23 based diets respectively. Effect of the experimental diets on the serum total protein, uric acid and creatnine are shown in Table 5 . Broiler birds fed on the control (SBM) and FCMM diets had total protein values of 25.67±0.03 and 25.00±0.02 respectively, while broilers on the RMM and FMM diets had values of 22.00±0.47 and 22.67±0.02 respectively. Serum total protein consists of albumin and globulus changes in the nutritional status of an animal are easily detected in the albumin, which is about two -thirds of total protein. Information regarding nutritional status and malnutrition is often obtained from the total protein. 24 The values for all the experimental diets, although slightly different were within the normal values for broiler chicks. 25 Uric acid values was 0.46±0.08 and 0.93±0.16 for broilers fed on the control (SBM) and FCMM diets respectively; 1.93±0.49 and 1.17±0.21 respectively for RMM and FMM. Uric acid gives an indication of the quality of protein fed and high levels in the serum occur when energy deficiency and/or diseases prevent the efficient utilization of protein. In the present study, broiler birds fed on the RMM and FMM diets had higher uric acid values than those fed on the control and FCMM diets, an indication of inefficient utilization of the protein in these diets. 26 This could be as a result of antinutrients that were not completely removed which was also corroborated by the low serum total protein observed in these groups of birds.
Determination was on dry matter basis. Each value is a mean of triplicate determinations. A: Raw Melon Meal -Control; B: Fermented Melon Meal; C:Fermented Cooked Melon Meal
Broiler birds fed on RMC and FMC based diets had slightly low values of creatnine, 53.60±4.71 and 50.33±8.58 respectively compared to those of the control (SBM) and FCMM based diets 55.6±7.04 and 55.00±10.42 respectively.
This could be attributed to improper nutrient utilization, since serum values of these parameters depend on the quality and quantity of protein in the diet. Table 6 shows the activities of the serum enzymes Glutamate Pyruvate Transaminase (GPT), Glutamate -Oxaloacetate Transaminase (GOT) and Alkaline Phosphatase (ALP). The amino transferases are the most common indicators of cellular malfunction, they are found in small quantities in the serum, with higher values indicating a disease or malfunction in the liver. 25 In the present study, the GPT value ranged from 19.33±4.50, 24.33±4.64, 17.00±0.82, to 20.33±0.42 in broilers fed on the SBM, RMM, FMM and FCMM respectively. Although the values were different for all the experimental diets, they were all within the normal range value for serum GPT in chicken which ranges from 1 -37 I.U/l 27 . For GOT, the values ranged from 89.00±0.00, 98.67±0.30, 81.33±0.17 to 89.00±0.00 for broilers fed on the control (SBM), RMM, FMM and FCMM respectively. The RMM had the highest enzyme activity. This could be as a result of the negative effect of antinutrients present in the raw melon meal. These antinutrients could have been destroyed by cooking and fermentation as demonstrated by birds fed on the FCMC diet which compared favourably to those fed on the control diet. This agrees with the report that some antinutrients like phytohaemaghitinin activity are reduced with cooking. 11 ALP activity was highest in broilers fed on the RMM diet (249.33±6.18), followed by those fed on the FMM diet (247.33±7.40) statistically similar values, 232.67±1.25 and 239.33±5.50 were obtained for broilers fed on the FCMM and control (SBM) diets respectively. ALP is used to detect pathology of the live and bone. High levels in the serum therefore is an indication of pathology. This could be attributed to the presence of antinutrients in the raw melon based diet which led to poor absorption and utilization of the diet.
CONCLUSION
The present study investigates the protein quality of processed and unprocessed melon seed based diets on some haematological parameters in the broiler chicks. From the result obtained, it can be seen that processing melon seed meal by cooking and fermenting before its inclusion into broiler diets makes the protein in the diet more available and well utilized by the broilers as demonstrated by the broilers fed on the FCMM diet which shows values closest to the control broilers. The birds fed on the unprocessed melon meal diet (RMM), showed the worst haematological parameters as there were wide, negative and statistically different values to the control because it did not undergo any processing.
The FMM diet was better than the RMM because it underwent the process of fermentation. It is therefore concluded that some antinutrients are present in melon seeds which cannot be totally removed by defatting or fermentation alone and that in the raw state, the protein is unavailable, but the combination of cooking and fermentation of melon seed before its inclusive in broiler chicks starter diets, enhances the nutritional status of melon meal as a protein component of broiler diets.
